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m -i 1933 

During the past few years ooii8idera1)le work has lieen 
&one In this laboratory on tbe solnfellity of various Inorganic 
salts in pTrllins , a nmnber of new oonponnds luring pTridlne 
of orystallisatiOD hare bean disoorared, and the aqnllibria 
relations of these, together with those of many of the earlier 
known eomponnds, have been' determined. It was frequently 
noted that the thermal effect aooompanying the formation or the 
solution of these oompounds was Tery apprsoiable. 

The purpose of the work described in this paper, which is 

3 10 

a continuation of the work of Erauee and fiottmann , was to 
measure the heat effects accompanying the act of taking on of 
pyridine of crystalliiation. Because cf its analogy to the 
thermal effect aooompanying the taking on of water of oryetal- 
liiation, which we call "heat of hydration', we shall, for 
laok of a better term, refer to the thermal effect under con- 
sideration as the "heat of pyridination". 

This heat of pyridination was measured in the usual manner, 
i. e. , by determining the heat of solution of the salt first 
without, and then with, its pyridine of crystallisation, the 
difference between these Taluss yielding the heat of pyridin- 
ation. 

■t 

praoticability of the lewar flask as a protection against 
radiation in calorimetrio measurements, and have shown that by 
its use a considerable degree of accuracy can be obtained. 
Althou^ not capable of yielding the extreme acouraey attain- 
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abls with the aUaliatls oalorlastsr, this torn of ealorlmatar 
maatla offers greater ease In the making of thental measure- 
ments than does the adiabatio. It has been in nee in this 
laboratory for a number of years, and has proren to be Tory 
effiolent; others also hare used it with gratifying results, 
a faot uhloh has frequently been reeorded in the literature. 
Beoause of the rapidity with whloh operations oan be oarried 
out, this deTloe was sspeolally suited to the measurement of 
the heats of solution of eompounds baring pyridine of orystal- 
lizatlon. The time faetor was Important, as some of these 
eompounds hare a eonsiderable Taper pressure at room tempera- 
tures and lose pyridine readily, although for the most part they 
are fairly stable. 

iUPPARAinS TTSES: 

The heats of solution and the speoifio heats of the result- 
ing solutions were determined by means of the same apparatus, 
whioh is Illustrated in the diagram on page 5. This apparatus 
is a modifieation of that devised by Krsuss^, and is, with but 
few ohanges, the one used by. Bottmann^". 

1 large Sewar flask (A) was used as the outer jacket. In- 
side of this flask, separated from It by an air spaoe of about 
1 om. , was the oalorimeter proper (B), which was insulated from 
the Sewar flask by cork points ( C } at the bottom and near the 
top. 

The oalorimeter (B), of about 600 cc. capacity, 8 om. in 
diameter and 12 cm. high, was made of copper, nickel plated and 
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highljr pollshsd on tbe outiide, and haaTily platad with ailver 
on th« inslda anrfaoe, ailrer being oaad beoanea it rasiata tba 
aotlon of tboae aolntlona worked with, wblla ooppar ia Teadlly 
attaoked. 

The apparattiB waa atopperad wltb a flat oork (S) wblob had 
been ent Into two oylindrioal halraa, and then glued together 
again with a aheet of ebonite S nm. thiok between the halrea. 
The ebonite aerred aa an inanlator and prevented the warping 
generally ezperienoed with large oorka. A double layer of tin- 
foil to prevent lose of heat throng the atopper, waa glued to 
ita lower and lateral eurfaoea, and the atopper waa then out 
into two aemioiroular halvea. It waa perforated aa ahown, to 
acoomodate the Beokmann thermometer (B) and the heating element 
(P) in opposite halvaa of the atopper. Along the out diameter 
two amall holea ware made, one for the stirrer (9) and the other 
for the rod holding the platinum baaket (H). 

The Beokmann thermometer (E) was held in position by means 
of a eork atopper fitting the hole, so that the thermometer bulb 
waa alvaya immeraed to the same depth. Ihe heating element it) 
was suspended In like manner. The thermometer was carefully 
standardized before using, by oomparlson with a laboratory 
standard thermometer, oorreetions for which were furnished by 
the Uhited Statea Bureau of Standards. Both thermometers 
oonld be read to 0.001*. The oomparlson was made In an inau- 
lated oalorimeter contained in a Oewar flaak, the water being 
well stirred. The thermometers were tapped with a small bus- 
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zer ( I ) for ten aeoonds before eaoli teEKperatnre was read ; a 
snail Tsallng telesoope supported on the tbermometsr facilitated 
the reading. In using the Beokmami thermometer, no oorreotlon 
for ej^osed thread vas naoeBsar7, slnoe It was used tinder the 
sane eondltlons at vhloh It was standardized. The prohable 
error for the temperature reading being made in the oourse of 
this work was therefore not more than *0. 001" to O.OOS". 

The stirrer (G) eonsisted of a silver rod mounted with three 
propeller shaped double blades of sllTer 2 om. long on either 
Bide of the rod. The end of the rod was oenented Into a glass 
tube which led to a pulley (J). The speed of stirring was 
regulated by a resistance in the motor circuit. During the 
experiments described the rate was about 276 revolutions per 
minute. neither the stirring nor the motion of the basket 
(to be described) had any appreciable thermal effect, the com- 
bined motions causing a rise in temperature of only about 0.001° 
in ten minutes. 

The cylindrical basket (H), £ cm. in diameter and 6 cm. 
long, made of fine platinum gauze, was fastened by platinum 
wire to a silver rod. The rod passed in turn through the open- 
ing between the halves of the stopper, through a sleeve to the 
pitman leading to the eccentric (E{, which imparted an up and 
down thrust to the basket as the pulley revolved. The pul- 
ley (E) could be raised or lowered at will by means of the arm 
(L) and clamped In any desired position by a set-screw. Ihen 
raised, the basket was supported above the liquid in the oalor- 
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iiMter; «han low«r«d. It would be entirely submerged and would 
be thrust up and down In the liquid. The double pulley (X) 
allowed the basket to be plunged up and down, or to be held 
atationary, by nerely shifting the belt from the fixed to the 
free pulley. During the prooess of solution the basket plunged 
up and down in the aolrent at a rata of about 1S6 times par 
minute. 

The heating element (F) was conatrusted as follows; ■ 
A suitable length of lo. 36 nlehroma wire to glTa a resistance 
of about 40 ohms was wound at small Interrals about a thin mioa 
sheet, 3.6 om. Z 4.S om. in sise. Two other sheets, a trifle 
larger, were plaeed on either side, and the realstanse unit so 
prepared was slipped into a thin brass case made for the purpose 
by flattening a large brass tube. One end of the wire was 
soldered to the lower edge of the casing and the other to the 
end of a well-insulated heavy copper wire, which was contained 
in a small brass tube (I). The tube was firmly fastened to 
one of the upper comers of the case, and all Joints were 
pressed together, soldered, and filed amooth. The heating 
element was then cleaned, plated with a thin coating of copper, 
then with silTer. The completed heating blade waa 4 om. wide, 
6 om. long, and about 2 mm. thisk. The brass tube (I) was 
13 cm. long, and £.5 mm. In diameter. Since the reaistanca 
of the hsary copper wire in the circuit waa negligible in 
comparison with the resistance of the nlohrome wire, the heating 
effect took place only in the blade of the heater. With a 
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potential drop of about 30 Tolta aeroas this raaletaaoe. the 
solution eould be heated auffloientl^ in two to three miautee 
(giTing a rise in temperature of from 3* to 4*) to deterffline 
its Bpeolfio heat. 

Aoroae the terminals of this heating element were oonneoted, 
by means of a rer; heavy insulated oopper wire, the terminals 
of a Weston Sireot Reading Laboratory Standard Toltmeter (0), 
having a 30 om. aoale graduated to hundredths and capable of 
estimation to thousandths of a volt. A oorreotlon ourre for 
the Instrument was obtained by oomparing it with a Toltmeter 
of the same type whioh had been standardized by the Bureau of 
Standards. At the Toltage used in these e^eriments, the 
oorreotlon to be applied to the soale reading was +0.010 Tolt. 
Storage batteries were used as a source of ourrent, and the 
Toltage was kept at preolaely the desired point by means of 
the sliding resistanoes (Bi and Et) in the oiroult. 

An ammeter (?) was connected in aeries, and was used only 
to get an approximate value of the current. 

The ourrent passing through the heater was measured 
aoourately by means of a silver coulometer (Q). The anode (S), 
consisting of a sheet of platinum foil heavily plated with 
eleotrolytio silver, fastened to a heavy platinum wire, ms 
oontained in a porous cup (T), (as recommended by Richards), 
6 om. in diameter and 7 om. high, whioh was suspended from 
the arm of the eleotrolyzlng stand by platinum wires. The 
oathode was a platinum dish about 13 om. In diameter at the 
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top and 4 em. deep. i. neutral 16^ solution of eilTor 
nitrate wae need ae eleotrolTte. * 

lUIBBIlLS USES: 

The BilTar nitrate need in the ooulometer was Herok's 
"tested purity" wbioh was reorystalllzed from donfely distilled 
water. A ISjC solution was made and allowed to stand orer 
metallio silrer. When used, the solution was neutral to 
litmus. 

The pyridine used as a solTent and in the preparation 
of the Tsrions oompounds was Herok's "mediolnal", wfaloh was 
purified aooordlng to the method of Wileox . It was first 
allowed to stand orer eleotrolytic stisk potassium hydroxide 
for seTeral months, was digestsd with potasslua permanganate 
and barium oxide for eig^t hours under a reflux oondenser, 
and the frsotion distilling orer between 114.6* and 115.6* 
at 737 mm. was preserred for use. It was found that after 
the pyridine had been redistilled several times, the greater 
portion distilled OTer at 118.4* at 737 mm. 

The Herok's C. P. merourio ohloride and merourio iodide 
used were found on analysis to be of a high degree of purity, 
and required no further pnrifloation. 

The water used in the preparation of solutions and in 
washing the silTer deposit in the ooulometer was speolally 
distilled for the purpose. 
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pre; ABIIIOI AID AXALTSIS 07 COKFOnXDa : 

It has t>aen Bhoim by HoBrll* that ths aalte 
SHgCl.-2C,H>H, BgCl.-C.Hi5, and HgCl.-EC.E.I aziBt, and 
separate ont in orystalllne form at definite temperatures. 
These oompoundB ]iaTa also been preTloualy described by Ifonari , 
by Lang , and by fesol . 

The ooiqioiind EgI.-2C.H.I was also first dasoribed by 
Xonari . and later by other InTestigators. The solubility of 

mercurio iodide in pyridine has recently been determined by 

o 
Bitter , who has shown that between the limits -SO* and +100 *C. , 

HgIa-£C,E.I.i8 the only compound of mercuric iodide and 
pyridine, thou^ it occurs in two different orystalline forms. 
The compound EgCl.-ZC.H.B separates from a pyridine solu- 
tion of mercuric ohlorids below 76*. k solution saturated at 
65* was oooled and the salt allowed to crystallize. The 
crystals after being pressed were dried by placing them in a 
glass tube through which dry air was being drawn at room 
temperature. Analyses yielded the following results: 

leigbt of (ei^t of Percentage Theoretical 
sample Hg3 of Hg i Hg 

1.161S g. 1.6870 g. 46.69 

46.69 
.6269 g. .9123 g. 46.63 

The eoapound separated in large needle-shaped crystals. It 
tends to lose pyridine in the air. and was therefore kept in 
tightly stoppered bottles. 

In atteiqpt was made to prepare the compounds 3HgCla-2C(B>H, 
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and EgCls.CaHfB, vlileli separate out at 117° anl at 80* , rs- 
8peotlTel7, by allowing them to oryetallize from pyridine 
solution at these teiiperatUTes , but the difficulty of freeing 
the crystals of all adhering pyridine at the temperatures of 
formation, and the fact that unless the pyridine is so 
remOTed the oomponnds will rerert in irtiole or in part to 
EgClfECiHal, caused the method to be abandoned. Beoourse 
was then had to the methods described below. 

The compound 3HgClt*SCiEiS was prepared as described by 
Pescl°, by adding solid HgCli.ZCiE.I to a boiling 4Jl aqueous 
solution of mercuric chloride, until no more would diseolTe, 
filtering, and allowing to cool. The product separated in 
i^ite needle shaped crystals, which were dried in the air over 
ni^t. lualyses of three separately prepared samples yielded 
the following results: 



Weight of 
sample 


Weight of 
0.6336 g. 


Percentage 
of Eg 


Theoretical 
<Ek 


0.7442 g. 


61.82 




0.9477 g. 


0.6804 g. 


61.90 




0.8426 g. 
0.8664 g. 


0.6066 g. 
0.6234 g. 


62.07 
62.11 


61.87 


0.6944 g. 


0.4991 g. 


61.97 




0.9670 g. 


0.6896 g. 


62.14 





These three ssnrplee were kept separate In tigfhtl7 stoppered 
bottles, and the heat of solution was separately determined 
for each sample. The substance was stable in the air, but 
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in the preaenoe of pTXidine Tapor tendod to form the oompouzid 
EgCl.>2C,E.H . 

She oonpovnd HgCla-CaHfH was prepared ae described hy 
Lang • An aineons solution of meroorie ohloride was treated 
with an excess of pyridine. Ihe Tolsninons white precipitate 
thus formed was hoiled np with distilled aloohol, the solution 
filtered through a hot water fmmel, and allowed to oool. 
The product separated in long, whits, hair-like crystals, 
tending to form radiating aggregates. The crystals were 
filtered, pressed, and allowed to dry OTer ni^t in the air, 
as at ordinary temperatures the salt is ^uite stable, 
inalyses yielded the following results: 

Weight of Weight of Peroentage Theoretical 
samile Hk8 of Hg % Hg 

0.8130 g. 0.6402 g. 67.29 

67.23 
.7400 g. .4920 g- 57.32 

The oonponnd EgI..2CiHiB separates out from pyridine 
solution at ordinary temperatures, and was thus prepared. The 
needle-like crystals were filtered, pressed, and dried in a 
long glass tube by passing orer them a current of dry air. 
Analyses yielded the following results : 



WeleJlt of 
sample 


Weight of 
HkS 


Percentage 
of Hit 


Theoretical 


0.9408 g. 


0.3640 g. 


32.46 




1.0332 g. 


0.3910 g. 


32.64 


32.76 


0.9602 g. 


0.3691 g. 


32.68 
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In velg^ng out the neoeesary omoimt of salt for uso in Aeter- 
ralnlng Its heat of solution, allowance was made for the faot 
shown in the analysis that all ezoess pyridine had not been 
remored. The salt is imstahle in the air, deooniposition 
making itself evident by a color change from white to red 
through intermediate stages. 
Methods of Analysis : 

In the case of morourio ohloride and its ootspoimds with 
pyridine, the method of emalysis described by IfoBride was 
used. A sample of about half a gram was dissolTed in dilute 
hydroohlorlo aoid, and the whole diluted to about 100 oo. 
Hydrogen sttlphlde was then passed through the solution in the 
cold, until the merourio sulphide was oon^letely precipitated. 
The precipitate was filtered throu^^ a tared 9oooh crucible, 
washed several times with hot didtilled water, with aloohol, 
and with carbon bisulphide, dried for two hours at 110* in sn 
oren, and weighed. 

In the case of mercuric iodide and its oontpounds with 
pyridine, the method of analysis described by Sitter was 
used. A sample of about half a gram waiB dissolved in an 
excess of potassium iodide solution, and the lAole diluted to 
about 250 00. Hydrogen sulphide was passed througfh the 
solution in the cold until the merourio sulphide was completely 
precipitated. This was allowed to stand about an hour, was 
then filtered, washed, and dried, as described above, and 
weighed. 
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PHOCBDTJRE : 

An exaet amount of purlflsd pyridine ( 400 g. , as this 
filled the calorimeter to the heat working oapaoity ) waa 
veiled out in the calorimeter, and the reaael and ita contents 
were allowed to oome to a temperature slightly ahore or below 
room temperature, depending upon whether the thermal change 
would produce a rise or a fall in temperature, after irtiloh the 
calorimeter waa placed in the Dewar flaak. The aalt to he 
uaed was weighed out in the platinum hasket, in the ratio of 
1 mole of aalt to 200 molea of aolrent. 33i9 stirrer was then 
adjusted, and the basket attached to the eccentric in such a 
position that it was supported abore the liquid. The two 
halrea of the stopper, carrying the thermometer and the heating 
element, were pressed Into place, and the motor started. 
Since the belt was on the free pulley, the basket remained 
stationary above the pyridine. The stirring was allowed to 
continue for ten minutes or more, until it was evident that the 
change in tenrparature was regular. Temperature readings were 
taken every minute, and from this time-temperature curve, the 
radiation in the fore-period was obtained. 

When the temperature change had become regular, the belt 
was shifted from the free to the fixed pulley and the arm (L) 
was adjusted so as to lower the basket into the solvent. At 
this instant the time and temperature were noted. The basket 
plunged up and down, effecting conrplete solution In a short 
time, the maximum change in temperature taking place in all 
oases in about two minutes. The highest (or lowest) teotpera-j|p 
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turs was recorded, with the time, and readings were tliereafter 
made each minute for about twenty minutes In order to obtain 
the radiation for the after period. 

The speoifio heats of the solutions were sometimes obtained 
Immediately after the abOTe procedure, without remorlng the 
solution from the apparatus. In most oases, howersr, the 
solution was removed, oooled to the desired temperature (about 
two degrees below room temperature), and a welded amount of 
solution (400 g. ) replaosd in the calorimeter. The apparatus 
was then set up as before, and the stirring allowed to continue 
until the temperature change had become uniform. The ooulometer 
having been made ready^ the switch was closed, and a definite 
current was passed through the heater for a length of time 
necessary to produce a rise in temperature of about 4* C. In 
all the results reported, the voltage was kept preolsely at 
30.1 by means of the eliding resistances. After cutting off 
the current, readings of temperature were made each minute, as 
before, for about twenty minutes. Immediately after the 
current was out off, the electrolyte was poured out of the 
ooulometer, to avoid re-eolutlon of the silver. The silver 
depOBit In the platinum diah was carefully washed with distilled 
water and alcohol, and dried In an air bath at 110* for two 
hours, allowed to cool, and weighed. 

The water equivalent of the apparatus was obtained 
experimentally by passing a definite current through the heating 
element, thus adding a known amount of heat lAen the calorimeter 
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oontained a biown weight of water. The difference In the 
amount of heat acoonnted for "by the ohange in temperatnre of 
the water and that prodnoed "by the current must hare been teOcen 
np ty the apparatus. DlTldlng thie amount hy the corrected 
rise In temperature gare the water equivalent of the apparatus, 
whleh was found to be 34.626 grams. Sll^t ohangos made in 
the apparatus later caused a change In the water equlTalent 
In most of the experiments to 34.911 grams. 

Determination of Water Bqulvalent 



Weight of 
BllTar 


Tolts 
30.1 


Temperatur. 
ohanffe 


Weight of 
water 


Water 
EqulTalent 


0.2166 g. 


3.194° 


400 g. 


34.634 


.26*4 


It 


3.917' 


» 


34.622 


.2838 


I? 


4.210" 


n 


34.044 


.2249 


" 


3.123° 


" 


36.186 


.2360 


" 


3.498° 


Tt 


34.407 


.2324 


" 


3.441° 


" 


34.867 



llean 



Correction: 6.10 g. of silver plating was adlsd to the 

calorimeter. 6.1 x .0669 (sp. ht. of Ag) — .286 

34.626 
Si. 911 
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CALCULAIIOIS : 

Table of STubolB Vaei 
H — water eqnlTalent of apparatUB 

4 ■■ qnantlty of heat (in oaloriea) prodnoad by current 
W — weight of llqnld (in grams) 

I — corrected rlae ( or lowering) of tenperature 

C * aaperea 

t » time of flow of oiirrent (In minutes) 

H — reslstanee 

A * weight of silver ( In grams ) 

5 - TOltS 

S — specific heat 

It — moleoular weight of salt 

Z — weight of salt used ( In grams ) 

dT » average rate of change of temperature in fore-period 

41'-""""" " " after-period 

n — nnnlier of minutes in middle-period 

ronnulas Psed in Calculations 
(1) The water squlTalent of the apparatus was calculated 

by means of the formula: 

« - (W I 8 X I) 



Since Q - o'Ht, — - B, and C - »6680 i A ^ ^^^ following 

107.9 I t 

expression may be obtained: 



„ _ 96680 X A X B (4.177 j - 1 calorie 

107.9 I 4.177 "" 4.177 TOlt-COUlombS 
at 21* 0) 
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96560 
or, Q — E z A X I , uliers the eonatant K >- 



107.9 I 4.177 
- 214. 89 
H*noe, slnse the speaifio heat of water at 21* 18 1.00191, 
the first aqttation given above heeomes: 

E z A z S 

H (Wz 1.00191) 

T 

(2) The apeolflo heats of the solatione used were 
obtained by substltntion in the equation: 

I- 

s -— j— 

whioh resolres itself into : 

E z A z E 

is - H 



" - W 

(3) The heats of solution were obtained by substitution 



Heat of Solution - T-^[(W x 8) + h] 



(4) The correoted rise in tenpsratura I was obtained by 
adding to the observed rise the oorreotion for the ther- 
mometer. Cx , obtained from the oorreotion ourve, and the 
radiation oorreotion, Ca , whioh was oalonlated by means of 

the expression: n 

0, -- (dT + dl') 

All experimental work was oonduoted with an endeavor to oaks 
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the radiation of heat to the calorimeter in the fore-period 
as nearly equal as poseitle to the radiation from the oalori- 
meter in the after-period, thus minimizing thie oorreotion. 
The TaluoB for dT and dl' were taken to be - when the tei^pera- 
ture was rising, and + when it was falling, and the oorreotion 
Ct was added to the observed ohEinge in temperature. 

The oorreotion for additional heating effeot due to the 
motion of basket and stirrer was determined, foxmd to be about 
+ 0.001" in ten minutes, and was therefore negligible in Tiew 
of the short time neoessar; to obtain the total ohange in 
temperature. 

RESULTS : 

The speoiflo heat of pure pTridine, the heats of solution 
of mercurio ohloride and msrourlo iodide and their Tarlous 
"pyridlnates", with the speolflc heats of the resulting 
solutions, are given below in tabular form. In eaob ease 
400 grams of pyridine were used, with suoh amounts of salt 
as would make the ratio of salt to pyridine 1 mole of the 
former to SOO moles of the latter, due allowance being made, 
of course, for the pyridine of crystallization. 

It should be noted that the mean value of the speoiflo 
heats obtained in the various determinations was used in the 
oaloulatlon of the heats of solution. It will also be noted 
that the specific heats of the different solutions of 
mercuric ohloride and its pyridinatee are approximately the 
same, or that the difference in their values does not ezoeed 
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the poSBllile expsrlmental arror. This of oonrse ahonld be 
the 0880 Bince these solutions Tary from one another in 
ooDiposltlon only hy a Tery small weight of pyridine. The 
same oonslderation holds with the solutions of mereurio 
iodide and its pyridinates. 



tiSSUi I. 

Speoifia Heat of Pyridine (at 81') 

•eight of Volts Temperature Weight of Speoifia 

silver change pyridine Heat 

0.0998 g. 30.1 + 3.344* 400 g. 0.3918 

.0901 " S.OE?" " .3934 

.1178 " 3.960' " .3919 

.1144 " 3.863° " .3928 

.1246 " 4.190' " .3926 



Water equivalent 



0.3983 
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TABLE II. 
HgCli m Pyridine. 



Weljiht 
salt 


of Welgl 
TJyrl 


it of Temperature i 
.dine ohanfre 

g. + 1.743° + 


Seat of 
Solution 


6.8696 


g. 400 


13,406 oals 


" 


I? 




1.743° 




13,406 


" 


n 




1.740° 




13,382 


" 


n 




1.746° 




13,421 


n 


" 




1.744° 




13,413 




HMa 


1.743° 


+ 


13,406 oals 


Weight ol 
ellTer 


Volts 


lenperstnre Weight of Spsslflo 
change solution Heat 


0.0890 g. 


30.1 


+ 2.960° 


406. 


.8696 


g. 0.3924 


.1364 


" 


4.684° 


400. 


000 


0. 3926 


.0978 


" 


3.240° 


406. 


8696 


0.3927 


.0984 


" 


3.269° 


406. 


8696 


0.3984 



Hean 



0. 3926 



H - 34.911 
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UBLB III. 
3HgCli'8C,H6H In pyrlilne 



Ssngple" Veiajht of 
salt 


Weight of 
pyridine 

400 g. 


Temperattire 
ohanRe 

+ 0.64e» 


Heat of 
Solution 


(1) 8.8089 g. 


+ 4.986 osls 


(8) 


" 


.647° 


4,978 


(3) 


" 


.660' 


6.001 


3 samples mixed. 


He an 


.647' 


4,978 




+ 0.648' 


+ 4,986 oals 


Weight of Tolts 
sllTer 


Temperature 
ohanffe 


Wei^t Of 
solution 


Speolflo 
Heat 


0.1188 g. SO.l 


+ 3.994* 


400 g. 


0. 3984 


.1177 


3.991* 


" 


.3883 


.1894 


4.368' 


n 


.3911 


.1866 


4.861'' 


" 


.3986 



Heas 



0. 3913 



H - 34.911 

a - see page 10. 
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lABLS IT. 
HgCl.-C.HslI In Pyriaine 



Weight 
Bait 


of Weight of Temperature 


Heat of 
Solution 


8. 6695 


g. 400 g. + 0.246* 


+1.912 oals 


" 


.868° 


1,943 


n 


" .263° 


1,961 




Ttaan + 0.261° 


+ 1,936 oalB 


Weight of 
BilTer 


ToltB Teniperetiire Weight of Speoifio 
ohanffe solution Heat 


0.1808 g. 


30.1 * 4.068° 400 g 


0. 3922 


.0904 


3.089° 


.3940 


.116S 


" 3.980° " 


.3908 


.1068 


5.674° 


.3908 



0.3916 



E - 34.911 
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TABLE 71. 






Hgl. in Pyridine 




B8lt 


of Weight of Temperature 


Beat of 
Solution 


11.4973 


g. 400 g. + 1.317° 


+9,961 oalB 


" 


1.322° 


9,999 


- 


" 1.S23* 


10,000 




Mean + 1.321° 


+ 9,987 oalB 


Weight of 
Bllver 


Volts Temperature Weijjht of Specific 
ohanf^ solatlon Beat 


0.1276 g. 


30.1 + 4.402° 400 g 


0. 3801 


.1296 


4,466° 


.3806 


.1222 


4.217° 


.3800 



Uean 



0. 3808 
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TABLE Til. 
HgI«-8CeH»l' In Pyridine 



Weight 
salt 


of Weight of !I!aiiiperatnre 
nyrldlne ohanKo 


Heat of 
Solution 


13.4973 


g. 400 g. - 0.647» 


- 4,928 oalB 


n 


.647° 


4,982 


" 


.660' 


4,944 




Kaon - 0.648° 


- 4,929 oals 


Walght of 
silver 


Tolte Temperature Weight of Speolfio 
staange solution Heat 


0.1286 g. 


30.1 + 4.413° 400 g 


0.3826 


.1E16 


4.201* 


.3796 


.1042 


3.698° 


.3806 


.IE 36 


4.866° 


.3812 



Uean 



H - 34.911 
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From the foregoing results, the thermal ehenges taldng 
place in the formation of the Tarions pyrldlnates may be 
oaloolated, as follows : ( "Fy" repreaente a quantity of 
pyridine Indicated by the ratio 1 mole of salt to 200 moles 
of pyridine) 

HgOl. + Py - HgCl,-Py + 13,406 cals (1) 

SHgOl.-SO.H.H + Py - SHgOl.-Py + 14,966 oals (2a) 

(or Hg01,-2/SC,H,lI + Py - Hg01,-Py + 4,985 cals) (Eb) 

SEgCl. + 2C,H,lf - 3EgCl.-2C,E,II + 25,260 cals (3a) 

(or HgCl. + 2/3C,H,H - HgCl,-2/3C,H,I + 6,420 c) (3b) 

HgOl, + Py - HgCl.-Py + 13,405 cals (1) 
EgCl.-C,H,H + Py - EgCl.-Py + 1,935 oals (4) 

EgCl. + C.E.B - EgCl.-CE.lI + 11,470 oals (5) 

EgCl, + Py - HgCl.-Py + 13,405 oals (1) 

SgCl.-2C,E,S + Fy - HgCli'Py - 6,372 oals (6) 

EgOl, + 20,B,H - EgOl.-EO.B.H + 18,777 oals (7) 

HgCl, + 20,E,H - BgOl.-EC.E.H + 18,777 osls (7) 

EgCl, + C.H.N - HgCl.-C.E.R + 11,470 oals (6) 

EgCl.-C.E.S + C.E.H - EgCl.-EC.E.H + 7,307 calB (8) 

Hgl, + Py - Egl.-Py + 9,987 oals (9) 

EgI.'2C.E.H + Py - Egl.-Py - 4,929 oalB (10) 

Hgl. + 2C.E.I - Egl.-EC.E.E + 14,916 oals (11) 
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SDHUABT: 

(1) It ie eTldant that the thermal affeot aooompanylug 
the oombination of metallic aalts with organic oompoimdB of 
crystallization may in many oaaes be of considerable magni- 
tude; in fact, the Taluee are comparable with the analogous 
heats of hydration of snoh snbstanoes as sodium sulphate, eto. 

( S ) A aatisf aotory apparatus for the measurement of 
heats of solution and specific heats of eolations has been 
deTlsed and described. It has been applied to the measure- 
ment of the heats of solution id pyridine of aerourio chloride 
and mercuric iodide and their aomponnds with pyridine. 

(3) 

(a) The heat of formation of one mole of 3HgClt*2CBHflB from 
BHgCl, and 20,1,1 at 21* is + 26,260 calories or 106,611 joules" 
(?rom EgCl, and 2/3 C,H,1I it is + 8,420 calories or 

36,170 Joules.) 

(b) The heat of formation of one mole of HgCl,*C,H,ir from 
HgCl. and C,H,H at 21* is 11,470 calories or 47,910 joules. 

(c) The heat of formation of one mole of Hg01,.20,H,H from 
HgOl, and 20,H,H is 18,777 calories or 78,431 joules; from 
Hg01,.0,H,B and 0,H,H is 7,307 calories or 30,621 joules. 

(d) The heat of formation of one mole of HgI,-20,H,H from 
Hgl, and 2C,E,B is 14,916 calories or 62,304 joules. 

o 1 calorie (21°) - 4.177 joules. 
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